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本文以庆大霉素工业生产菌株绛红小单孢菌 M. purpura NG-38 为出发菌株，
采用紫外线（UV）与亚硝基胍（NTG）复合诱变、耐自身代谢物快速筛选的方
法，经 3 轮次诱变处理后，获得四株遗传稳定性好的高产菌株 3-1-54、3-1-66、
3-1-88 和 5-1-130，其液体摇瓶效价与出发菌株相比分别提高了 17.99%、18.54%、
28.16%和 59.60%。 
    对绛红小单孢菌的原生质体制备和再生条件进行了优化研究。实验结果显
示，原生质体制备及再生的最佳方法和条件为：菌丝培养 18～24 h 后以 10%的
接种量转接至含 0.3%甘氨酸（Gly）和 9%蔗糖的原生质体制备培养基中继续培
养 34 h，菌丝经原生质体稳定溶液 P 预处理后进行酶解反应。酶解参数为：溶菌
酶浓度 15 mg/mL，酶解时间 90 min，酶解温度 37℃。将纯化的原生质体悬浮液
适当稀释，涂布于再生培养基 R2 上进行细胞壁的再生。 
为得到优良的 GM 高产菌株，以 UV-NTG 复合诱变得到的 4 株菌株 3-1-54、
3-1-66、3-1-88 和 5-1-130 作为出发菌株，经过两轮基因组改组，筛选得到的 GM
高产的优良菌株 NG-38-29，液体摇瓶效价为 1231.06 U/mL，较 NG-38 出发菌株
的原始产量 619.02 U/mL 提高了 1.99 倍，该菌株经传代 5 代，仍保持较好的遗
传稳定性。 
对 NG-38-29 菌株进一步进行了培养基优化。通过 Plackett-Burman 实验设计
筛选得到影响发酵水平的显著因子为玉米粉、黄豆饼粉和(NH4)2CO3。通过
Box-Behnken 响应面实验得到显著因子最佳浓度为：玉米粉 9.77 g/L，黄豆饼粉

















本课题的研究，有效地提高了绛红小单孢 NG-38 原始菌株的 GM 液体发酵
效价，并最终得到了一株可用于工业生产的优良高产菌株 NG-38-29，摇床小量






















Gentamicin ( GM for short ), an aminoglycoside antibiotics, is one of the most 
widely used antibiotics at home and abroad, which produces by Micromonospora 
purpura or M. echinospora. It has been widely used clinically because of its wide 
antibacterial spectra, strong antibacterial effect, especially for its higher therapeutic 
effect on the infections caused by gram negative bacteria. Therefore, improving the 
yield of gentamicin in broth is a very urgent work, the key to problem solving is 
breeding of gentamicin high-yielding strains, which are important for improving 
economic efficiency and market competition ability of the enterprise. 
In this study, by inducing original M. purpura NG-38 with 3 rounds UV-NTG 
composite mutation and tolerant treatment, four strains genetic stability high-yielding 
strains 3-1-54, 3-1-66, 3-1-88, and 5-1-130, were isolated. Their productivity have 
been increased 17.99%, 18.54%, 28.16% and 59.60%. than that of the original strain, 
respectively. 
The methods and conditions of protoplast formation and regeneration have been 
systematic studied to strain NG-38. The results showed that the optimal techniques 
conditions of protoplast formation and regeneration are: after growing 18~24 h，10% 
of mycelia were inoculated to the protoplast preparation medium, in which 0.3% Gly 
and 9% sucrose contained, then continued to grow 34h, mycelia protoplast stability P 
after the pretreatment for enzymatic hydrolysis reaction. Pretreatment be carried out 
for mycelia solution and lysozyme is added. The concentration of lysozyme used was 
15 mg/mL, reaction at 37℃ and 90 min. Then the protoplasts solution were spread to 
the plate of regenerative medium R2. 
To get high-yielding GM strains, UV-NTG compound mutation received 4 
strains of 3-1-54, 3-1-66, 3-1-88 and 5-1-130 as the original strain, after two rounds of 
genome shuffling, the high-yielding strain NG-38-29 was obtained and compared with 
NG-38, the yield of gentamicin in fermention broth was increased by 1.99 times from 

















The fermentation medium of gentamicin for NG-38-29 strain was optimized, the 
results of Plackett-Burman test indicated that corn flour and soybean cake meal and 
(NH4)2CO3 were significant factors influencing the fermentation level. Then the 
Box-Behnken experiment were did, and the results showed that the optimal 
concentration of significant factors were: corn flour 9.77 g/L, soybean cake meal 
36.85 g/L and (NH4)2CO3 1.26 g/L. The yield of gentamicin in fermention broth was 
increased to 1404.36 U/mL ( raising 14.08% ). 
Through the study of the subject, effectively raising M. purpura NG-38 original 
GM liquid fermentation titer, and eventually get the high-yielding strains NG-38-29 
can be used for the industrial production, the yield of gentamicin in fermention broth 
was increased to 1404.36 U/mL ( raising than the original strains of 126.87% ), and 
achieves the domestic advanced level. Results further indicate that genetic 
restructuring and optimization of fermentation conditions of Box-Behnken response 
































方药。自从英国人 Alexander Fleming 于 1929 年发现第一种广泛用于医疗上的抗









































苷 乙 酰 基 转 移 酶 （ acetyltransferases ， AAC ）、 氨 基 糖 苷 腺 苷 转 移 酶
（adenylytransferases，ANT），其作用于氨基糖苷类抗生素的特定氨基或羟基功
能团，使之磷酸化，乙酰化和腺苷化修饰，从而干扰了抗生素与核糖体解码区





分氨基糖苷类广谱抗菌素。1963 年由美国先令公司 Weinstein 等[6]发现，1969 年
被用于临床，国外称之艮他霉素或正泰霉素。庆大霉素同时也是我国独立自主研
制成功的广谱抗生素。1966 年，我国著名的微生物学家王岳和助手从小单孢菌





























庆大霉素 分子式 R1 R2 R3 
C1 C21H43N5O7 CH3 CH3 H 
C1a C19H39N5O7 H H H 
C2 C20H41N5O7 H CH3 H 
C2a C20H41N5O7 H H CH3 
C2b C20H41N5O7 CH3 H H 
图 1-1 庆大霉素 C 组分的化学结构 





与氨基葡萄糖、茚三酮呈阳性反应。加入 40% H2SO4 于 100℃加热 1 h 后，生成
物无糖醛特征反应的紫外吸收。庆大霉素的水溶液很稳定，在 pH 值为酸性域时
受热不易破坏。在 2 mol/L HCl 中 140℃需 7 h 才能破坏其活性，在 pH2～12 的
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